A. Introduction
The 1/10 reduced-scale model structure of 21 floors was ready for dynamic characteristics test. Pulsating method has been chosen to gain the frequencies and modes of structure for the laboratory equipment limitation. The structure diagram shows in Figure 1 . 
B. Instruments and Equipment
The instruments used in this test are listed in TABLE I. 
C. Measuring Point Arrangement
The test is mainly to measure the horizontal vibration and torsional vibration of the model structure. In measuring the horizontal vibration, the sensor is generally arranged in the center of stiffness of the building, the purpose is to let the sensor receives only the horizontal vibration signal. In measuring the torsional vibration of the building, the measuring point is generally arranged on both sides of the building in order to get the torsional vibration signal [1] . The test reference point is selected at the top of the roof. The sensor was bonded on the floor by adhesive AB.
Position arrangement of measuring points and sampling frequency are shown in 0. Due to the limited number of sensors, sensor H4246# placed on top floor as the reference point. In order to measure the vibration shape, sensor H4247#, H4246# moved from the 1st floor to the 19th floor with an interval of 1 floor as the measured points. 
A. Data Checking
We need to check the stability, normality, and periodicity of the Sample data while testing and after analysising the sample data [2] .
It is necessary to recollection the dample data if there is a large fluctuation. To check on the stability of the sample data, take the 17th floor north-south waveform ( Figure 2 ) as an example, we can see that the signal has no obvious fluctuation, peak valley changes relatively uniform.
The probability density function of the sampled data ( Figure 3) is analyzed, and the shape of the data is consistent with the theory.
From the time domain signal of the test South-North waveform, as showed in Figure 4 , it can be concluded that the whole record is similar to the "beat" phenomenon, which reflects the frequency characteristics of the structure to a certain extent. In this paper, the sampling frequency of 20Hz, carry on the elimination of the trend pretreatment only. The sampling frequency of 50Hz and 100Hz, add the data smoothing pretreatment. Figure 5 . has shown the 15th floor sample signal under torsion condition, compared with the signal after eliminating trend and smoothing processing results. It is visible that through eliminating polynomial trend, the signal departures from the baseline after 480s, has been corrected. And through "five point moving average", the signal between 470s and 480s has been smoothed.
C. Random Decrement Technique Pretreatment
Random decrement method is a kind of data preprocessing method for white noise excitation, that extracting free vibration signal from the vibration response signal [3] . Figure 6 . shows the results of pretreatment by using the method of random decrement.
D. Ibrahim Time Domain Technique
The Ibrahim Time Domain Technique (ITD) was proposed by S. R. Ibrahim in the 1970s [4] . It is a method for identification of modal parameters by using time domain signal of free vibration response of structure, such as displacement, velocity and acceleration. Based on the theory that the free damped response of a linear multi degree system with viscous damping can be expressed as a combination of various modes. Take sample of the free response signal at 3 different time-delays, and construct the free attenuation response data matrix, then solve the eigenvalue problem of the mathematical model, obtain modal parameters of the system. 
B. Mode Frequencies and Mode Shapes
The natural frequencies can be obtained by the ratio of the response different test points at the natural frequencies. Take the reference point on top floor as the input, other measure points as output, the modal shape can be obtained by the transfer function between the input and output and the cross spectrum analysis. V. CONCLUSION Through the test of the dynamic characteristics of the structure, the natural frequency and the vibration mode function curve are obtained, which provide accurate dynamic parameters for the seismic analysis of the structure.
The modal parameters are identified by the analysis of time domain and frequency domain respectively. The results obtained are consistent and the error is very small. Compared with the calculation results of the prototype structure with the finite element program analysis, the similarity ratio is basically in accordance with the law of similarity.
The measured frequencies of the two principal axes are not exactly the same. The error may caused by the size of the model base plate, which has different size between SouthNorth direction and East-West direction.
